submit your manuscript | www.dovepress.com Background: Ethiopia has implemented a nationwide primary health program at grassroots level (known as the Health Extension Program) since 2003 to increase public access to basic health services. This study was conducted to assess whether households that fully implemented the Health Extension Program have improved current contraceptive use. Methods: A cross-sectional community-based survey was conducted to collect data from 1,320 mothers using a structured questionnaire. A multivariate logistic regression was used to identify the predictors of current contraceptive utilization. A propensity score analysis was used to determine the contribution of the Health Extension Program "model households" on current contraceptive utilization. Result: Mothers from households which fully benefited from the Health Extension Program ("model households") were 3.97 (adjusted odds ratio, 3.97; 95% confidence interval, 3.01-5.23) times more likely to use contraceptives compared with mothers from non-model households. Model household status contributed to 29.3% (t=7.08) of the increase in current contraceptive utilization.
Background
The Government of Ethiopia has implemented the Health Extension Program (HEP) since 2003 1 to improve primary health coverage at the grassroots level. The center for the HEP activity is a health post (HP) located in each smallest administrative unit of the country and is staffed by two female Health Extension workers (HEWs) who receive 1 year's training and a regular salary from the government.
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Yitayal et al planning, immunization, nutrition, and adolescent reproductive health, are under family health services. The seven packages, excreta disposal, solid and liquid waste disposal, water supply and safety measures, food hygiene and safety measures, healthy home environment, control of insects and rodents, and personal hygiene, are under hygiene and environmental sanitation services. Finally, the health education and communication package, which is a tool for implementing all the packages, deal with services related to health education and communication. [1] [2] [3] The HEP is designed to increase the coverage of primary health care services in Ethiopia, mainly by producing model households using model-family training. The model-family training comprises a total of 96 hours of training on basic hygiene and environmental sanitation (30 hours), family health care (42 hours), and disease prevention and control (24 hours). Households which attend at least 75% of the training and implement at least 75% of the HEP packages receive certificates of completion at a graduation ceremony and graduate as model households (families). The program also addresses health service utilization through the establishment of an HP to serve 5,000 people, and the deployment of two HEWs who conduct home visits in the community and give basic health services in each HP. 2 In many African countries, CHWs have fulf illed generalist health functions, and evidences suggest that they have increased the coverage of a range of services. [6] [7] [8] Home visiting services by CHWs and other community-based health programs, such as communitybased reproductive health communication interventions and community-based distribution programs to promote maternal and child health as well as family planning, have been implemented in different countries and have shown encouraging results. [9] [10] [11] [12] [13] Previous studies on the effects of HEP in Ethiopia have indicated that the program has had a tangible effect on maternal and child health outcomes such as increased full immunization rates, BCG (Bacille de Calmette et Guérin) vaccination, DPT3 (diphtheria-pertussis-tetanus vaccines), and increased TT2 (tetanus-toxoid vaccine). The contribution of the HEP "model households" on current use of any contraceptive method among married women has also been reported in some studies related to HEP. [14] [15] [16] [17] [18] [19] Although there are signs of promising results of the HEP, evidences are very few. Therefore, this study was conducted with the aim of assessing whether or not HEP "model households" have better contraceptive utilization in Ethiopia.
Methods
A community-based cross-sectional study was conducted among mothers in 1,320 households drawn from 44 kebeles (lowest administrative units) over a period of 3 months (March-May, 2012). The kebeles were randomly selected from six districts (Yilmana Densa, Mecha, Semien Achefer, Bure, Jabi Tehnan, and Dega Damot) in West Gojjam Zone, the Amhara National Regional State, Ethiopia. The HEP was launched in 2003, and during the study period, there were 6,530 HEWs (6,401 rural and 129 urban HEWs) in the region, and 782 HEWs (772 rural and 10 urban HEWs) in the West Gojjam Zone who were responsible for implementing the packages of the HEP.
A multistage sampling procedure was used to select the study population. At the first stage, six districts were randomly selected from the 13 rural districts in the study administration zone. At the second stage, 44 kebeles out of 184 were selected randomly from the six districts. In the third stage, 30 households were selected randomly from each kebele to get 1,320 mothers required for the study. The study population for this work was women aged 15-49 years in the selected kebeles.
To collect information for the study, interviews were administered using a structured questionnaire consisting mainly of closed-ended questions. Twelve data collectors and six supervisors were recruited and trained to administer the questionnaire. The data collectors were nurses (diploma graduates), and the supervisors were health officers (BSc [Bachelor of Science] holders). The structured questionnaire was pre-tested in kebeles which were not included in the actual study in the same administrative zone. The pre-test was done on 5% of the study participants, and the questionnaire was assessed for its completeness, clarity, and length before starting the survey. A daily data quality-check was made during the study, and data were double-entered to minimize error during data processing.
For this study, model households were defined as households that attended at least 75% of the training given by HEWs and implemented at least 75% of the HEP packages. Current contraceptive utilization was confirmed by asking the study participants whether they were then using any family planning methods, checking what types of methods they were using and for how long, and by checking the availability of family planning methods, and then by finding out if they were using contraceptive pills.
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Health extension Program and contraceptive use in ethiopia to SPSS 16 (SPSS Inc., Chicago, IL, USA) for binary logistic regression analysis and to STATA 12 (StataCorp LP, College Station, TX, USA) for propensity score analysis. Mean and standard deviation were used to describe the sociodemographic and economic characteristics of the study participants.
The binary logistic regression was used to see the association of current contraceptive utilization with sociodemographic and economic characteristics and HEPrelated factors. Multivariate logistic regression was used to control confounding factors and to get less biased estimates of the association between explanatory and outcome variables. Explanatory variables which had significant association with current contraceptive utilization (P,0.2) in the bivariate binary logistic regression were entered in to multivariate logistic regression model to identify the predictors of current contraceptive utilization.
Propensity score analysis was conducted to determine the effects of the HEP model households on current contraceptive utilization in the community. A propensity score is the probability of being exposed to the intervention (in this case, being HEP model household) given a set of observed covariates, X, and it was estimated using the logistic regression model. Nearest neighborhood matching was used in the analysis, which matches a given treated subject to an untreated subject whose propensity score was closest to that of the treated subject or vice versa. The method was used to balance the intervention and control units so that a direct comparison would be possible for evaluating the effects of the HEP model households on current contraceptive utilization. The average treatment effect on treated model households was computed by averaging the difference between the outcome of the model households and the outcome of the non-model households.
ethical issues
The University of Gondar Ethics Review Committee approved the research proposal. Written informed consent was obtained from each study participant. Confidentiality was assured by not taking personal identifiers. The respondents were also informed of their freedom to withdraw at any time while they were being interviewed. A total of 1,211 study participants (91.9%) had heard about the HEP; and of these, HEWs were the source of Table 2 .
Results
socioeconomic and demographic characteristics of study participants
Contraceptive utilization
A total of 1,239 (94.0%) study participants had heard about family planning, and HEWs were the source of information (Table 4) .
Propensity score analysis
Descriptive results of the study indicated that mothers from 73.86% of the model households and 41.67% of the non-model households were using contraceptive methods. By statistically balancing 1,006 HEP model households (intervention group) and 312 HEP non-model households (matched control group) based on the propensity scores and all the variables used to construct it, the average treatment effect on treated model households was found to be 0.293 points (t=7.084) for contraceptive utilization. This indicated that HEP model households contributed a 29.30% increase to current contraceptive utilization compared with HEP non-model households (Table 5) .
Discussion
The study showed that participation in the HEP significantly increased mothers' current contraceptive utilization in the community. Household graduation status (being model households) had a positive significant association with and significantly contributed to current contraceptive utilization in the community, which is in agreement with previous assessments of HEP in Ethiopia. [14] [15] [16] The proportion of married women who were current contraceptive method users was higher in households that had graduated as a model-family than in households that had not yet graduated as a model-family. 16 Another assessment in Ethiopia also indicated that the increase in contraceptive use was largely attributable to the HEP. [17] [18] [19] Findings of studies on other community-based health programs in other countries also support this study. Studies on the effect of communitybased reproductive health communication interventions on contraceptive use among young married couples in Bihar, India, and community-based distribution programs on contraceptive uptake in Ethiopia have indicated that demand for contraception increases in intervention areas. 
9,10
206
Yitayal et al
The present study also indicated that mothers who had more knowledge about contraceptive methods were more likely to use contraceptives than mothers who had less knowledge about contraceptive methods, which is in line with findings of studies in other countries. [20] [21] [22] A study on contraceptive use among reproductive-age women in Kenya's city slums has indicated that women's knowledge of family planning is associated with use of family planning services. 20 In India, a study on knowledge and use of contraception among married adolescent women has indicated that there is a huge difference in contraceptive use between women who know all modern methods of contraception and those who know only some of them. 21 In Nigeria, a study on knowledge and practice of contraception among women of reproductive age has revealed that there is a significant relationship between respondents' level of awareness to family planning and their use of contraceptives. 22 Although the overall educational status of women in the study area was generally low, the present study indicated that literate mothers who could at least read and write were more likely to use contraceptives than illiterate mothers. This was consistent with a study done in Bangladesh which indicated that school attendance has significant effects on knowledge of family planning and on use of contraception. 23 Studies on the relationship of female literacy with contraceptive use in urban slums of Punjab, and on women's autonomy, education, and contraception use in Pakistan have concluded that contraceptive use is strongly associated with women's education, indicating higher education level is associated with higher use of contraceptives. 24, 25 Contrary to these findings, studies in Taiwan and Nicaragua have indicated no association between health literacy and health care utilization, even after adjusting for other covariates. 26, 27 In this study, frequency of household visits by HEWs had no significant association with current contraceptive utilization, which is in contrast to a previous study. 8 A metaanalysis of home visiting programs for at-risk families to examine differences in the effects of programs on maternal behavior has indicated that the effectiveness of home visiting programs is principally dependent upon the frequency of services, stating that programs with more frequent contact between home visitors and their clients are most successful. 8 In contrast to these findings, some systematic reviews of home visiting programs have found no pattern of difference in the average intensity and duration of the program related to the outcomes measured.
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Conclusion
This study indicated that HEP model households contributed significantly to current contraceptive utilization compared with non-model households. It also indicated that mothers' knowledge about contraceptive methods had a significant association with current contraceptive utilization in the community.
Households need to be encouraged to participate regularly in the HEP by implementing strategies that enhance their motivation by providing evidence of the positive changes that are occurring in the communities. In addition, following up the existing model households, and producing more model households by giving model-family training to non-model households are crucial in the implementation of the HEP to increase basic health service utilization.
This study gives insight that other zones and regions of Ethiopia, and other countries of similar conditions with Ethiopia, may benefit from the findings of this study in their effort to implement the HEP and similar health programs that reach the community at the grass-roots level. The HEP was also started in urban areas of the country and is expected to bring about better health service utilization; however, studies are needed to ascertain this.
Limitations of the study
This study was designed to assess the effects of HEP model households on contraceptive utilization using a crosssectional study design so that causal relationships between determinants and current contraceptive utilization might not be ascertained. The application of propensity score analysis could give us an option, but it could not be as effective as randomized controlled trials to identify the effects of HEP model households. There was lack of baseline information about contraceptive utilization before the implementation of the HEP, and we could therefore not measure the actual contribution of the HEP to contraceptive utilization from the base line. Also, the two groups (model households and nonmodel households) were not formatted randomly. 
